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The title additives have general formulae: where R is naphthenyl 
and X is CI, Br, I, SO- 4, MeS04, N03, C104, Me2P04 . 0.5-4% of additives 
is applied to the polymer surface of incorporated in, the bulk; the 
respective specific resistances at room temp, and relative humidity 65 
plus-or-minus 5% are 3.5 x 107 - 2.1 x 108 and 1.0 x 108 - 1.9 x 1010 
ohms several times less than when using naphthenylpyridinium 
p-toluenesulphonate . 
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1 

H3BecTen c-noco6 yMeHbinennH 3JieKTpn3ye- 
Mocni .no.iaMepoB niyien HaneceunH aa mix hjiw 
BseaemiH b \iaccy Ha^TeHHMiapaTOJiyo.'ieyjibcfc-o- 
Haia rmpiUHHiiH. 

OaaaKo aHUHCTa-nmecKHe cBoftciBa, np;ua- 
saeMbie no.niMepaM c noMOiubio H3-BecTHoro ono- 
co6a, iiezoctaTOHHO BbicoKH: <npn noBepxnocr- 
iiom iianecenHH 2% aiiTHcraT una h BHyTpeiiaeM 
Bse^enHH 1 — 3 sec. % aHTwcTaTi-wca yaeJibHoe 
nOBepxHOCTiioe conpoTRB/teime (p s ) npn 20° C 

M OTHOCHTeJIbHOfl BJiaJKH-OCTH 65+5% COOTBeT- 

CTBeHiio cociaB.uieT 8,4 -10 s — 9,0 * 10 s o.u h 
5,2 - 10 i0 — 3,0 * 10" om. KpoMe Toro, cmnea 
Har|)Te;iH.TnapaTO- r iyoJi'cyjibc|)OHaTa niipn^uHiiH 
ocyuuecTB.ineTCH b HCTbi-pe -cTaaiiH, aoBOjibno 
jopor h ciowen. 

Ilpe^;iaTaeTCfl cnoaoS y-MenbUieniui 3-ieK- 
t p h 3 y e m o c t 1 1 no ji h Me p o b ( h a.rrp h m e p no ji ns t j i - 
.neaa, no.THnponHJieiia, noflHCTHpoJia, .nojiHMe- 
TiijiMstiaKpiiiflaTa) nyitM na-neceHHfl Ha noBepx- 
HocTb \ M ii BBezieHHyi b Maccy -npoH3BO^Hbix nn- 
p;uMHa, oT/iHHarouLUiftea Te.M } mo c uejibK) yayn- 
nieiuifl aHTHdaTHHecKHx cBoficxB h iyjeiiJeB-ie- 
hhh npouecca aHTtrc - raTH3auHH b uaiecTBe npo- 
H3B0jLMbix nupiuHHa npuNieHHioT coaepxtamue 

0CT3T0K HacJjTCH'OBOfl KHCHOTbl COejlIHeHHH OO- 
men (JjOpMV.lbl 



iKCOOCHnCH^ 



5 

iue R — :-iact)Te-H}iJi (ocTaTOK nacjneHOBbix 

KHCflOT), 

X-_ CI- Br- J- S0 4 -~ CH 3 SOr,N0 3 - ClOr 

10 HJ1H 

(CH,),Po r - 

.ripin nosepxnocTUOM naueceHHu 0,5—4% co- 
.nefi Ha$reHaTa mpHjuiKHH na nomiMepw p* 
15 o6pa3noiB .oocTaiBJiaeT 3,5 • 10 7 — 2,1 ■ 10 8 cui.ivpn 
TeMinepaType 20+3° C n oTnocnTejibHoft BJiaac- 



20 



25 



06pa3Ubi noJin-3THJieHa hii3Koh h bhcokoh 
njiOTHOCTii npn Biiyipe-HiHeM 'BBeaenun 0 t 5— 
4,0 Bee. 



p s 1,0 • i0 8 ^ 
20+3° C h 



% cojieft HacpTenaTa mipviAUHMH HMeioT 



1, 



10 1 



OM 



una 



n ; pH TeM.nepaiype 

OTHOCIITe.lbMOfl Bvl a>KH0CTM 65±:5% t 

npezie.T TeKyHecTH upH pacnwKeHHH (a T ) 79 — 
252 kbc/cm*, -npeAe^ ' nponHOCTH npn pacrHwe- 
H-HiH (a P ) 115—144 iceclcM 2 h OTHoctiTe.nbHoe 
yajiHHenne npii paapwBe (e) 275—640%. 

nojKHMepubie oopa3Ubt, .nojiyiaeMbie npeA- 
naraeMbiM chocooom, oS^a^aiOT jiymuHMH aiiTH- 
crraTK-HeaKH'MH cBOiKTBaM h .-no opaaiHeHHio c 06- 
30 paaua.MH iio.i-iMepoB, o6pa6oranwbix nandojiee 
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3$(j)eKT!iBHblMH npOMMlUJieH'IUMH aHTIICTaTHKa- 

mii T:nna a^KaMOHOB (p s = 4 ( 3 . |Q 8 jj . 10 !1 

npH noBepxHocTHOM naiieceHHH m p s or 4,6- 10 11 
AO 6o.nee qeni 8,0- I0' 5 om npH BHvrpeHneM 
BBe^enHH). • ■ " 

Chhtc3 cojien Hatj^TenaTOB nupHauHiiH, nc- 
no^b3yeMbix . cor;iaeHO H3o6peTeHHio, cpaBHH- 
rejibHo npod n aeujeB, ran Kax ocyuiecTBJiaeT- 

flpuMep 1. Hhckh .una MexpoM 50 mm 

H TOJIIUHHOH 1 MM H3 nOJlHSTHJiena HH3KOH 

ujiothocth .nonpynofOT Ha 20 cetc b 2%-Hwfl 

paCTBOp Ha4)TeHHJIKap60KCH3THJinHpH^HHHfiXJI0- 

pnaa b 9THJI0B0M -criHpTe h 3aTeM cymaT npn 
KOMnaxHOH TeMnepaTiype ncu yrjiOM 45° b TeMe- 
mie cvtok. p s o6pa6oTaHHbix TaKHM chocoSom 
o6pa3U0B cocTa,BJiHeT 3,7. 10 7 om «npH TeMnepa- 

TVpe 20+3° C H OTHOCHTeJIbHOH B/iaJKHOCTH 

65±5%. 

n p him e p 2. JIhckh awa-MenpoM 50 mm h 

TOJIUIHHOH 1 MM H3 JTOJIHSTHJieiHa Bbl'COKOH 01JIOT- 

hocth nofipysKaiOT Ha 20 cbk ,b 2%iHHft pac- 
TBop •Ha<Jrre-HHJiKa , p6o-KCH3THJiinHpH 1 aHHHfixjiopH ( aa 



10 



15 



20 



B 3THJIOBOM OTIHpTe H 33T6M CyaiaT tPp-H KOMHaT- 

hoh reMTiepaType noa, ynnoM 45° b TeM£HH<s cy- 
tok. p $ o6pa'6oTaHHbix TaKMM onoco^OM o6pa3- 
u-ob cocTaBJjneT 4,2 * JO 7 om inpn T^M/neparype 

20+3° C H OTHOCMTeJlbHOH BJia>K-HO(CTH 65 ±5%. 

ripHMep 3. flHCKH ZlHaMeTpOM 50 mm n 
TOJimHHoft 1 mm H3 nojiHfipan mieH a narpyxcaiOT 
i-ia 20 cetc b 2% -huh pacTBop Hacj)TeHH.nKap6o- 

}vCH 1 3THJlinH;pH ( aHRHHKJ10pHna 'B STHJIOiBOM GnH'PTe 

ii 3aieM cyuiaT npw KOMiiaTHOH Te-wnepaiype 
noA yrjioM 45° b TeMeHHe cyTOK. p s o6pa6oia«- 

HblX T3KHM CHOCOOOM 06pa3UOB CO'CTaBJIHeT 

5,1 . 10 7 om ripn TeMneparype 20±3° C h otho- 

CIITeJIbHOH BJiajfCHOCTH 65 ± 5 % . 

FIpHMep 4. flH-CKH AHaMeTpOM 58 mm h 
TO.ntUHH OH 2 MM H3 TlOJIHCTHpOJia norpiy>KaK>T 

s Ha 20 ce/c b 2%-Hbift pacTBop -Hac})TeHHJiKap6o- 

K'CH3TH^nHpHJHHHHfiXJIOpH,Zia B 3THJIOBOM CnHpTe 

h 3aieM cymaT Tipn KOMHaTnoft TeM-nepaType 
nOA yMOM 45° -b TeneHHe cyTOK. p, o6.pa6oT*an- 

HblX T3KHM CnOCOSOM oSpaSZIOB COCTaBJIfleT 

4,8 * 1 0 7 om npH TeivtnepaType 20±3° C h otho- 

CHTeJIbHOH 'BJiajJCHOCTH 65"±5%." 

T a 6 ji if n a . 1 



T a 6 ji if 

YxiejibHoe noBepxHOCTHoe conpoTHBJieHHe nojimwepoB npH noBepxnocrHOM HaHeceHHH 
cpjiefl Ha^TeHaTa nHpKAHHHn 
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OJ 
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d. 
C 


nciHMep 


6 






IU13KOfi 




n^lOTHOCTH 


7 
8 


To ate 


9 




10 


— » — 


11 




12 




13 




14 


— » — 


15 


— * — 


16 




17 


no.nH3TH.ieK 




BblCOKOH 




riiHOTHOCTH 


18 


To >kc 


19 




20 


— » — 


21 




22 




23 


— » — 


24 


— » — 


25 
26 


flo-iHnpo- 




nH.rieH 


27 




28 




29 


— >•> — 


30 


— » — 


31 


riO^HCTHpO^ 


32 




33 


— y> — 


34 


no.lHCTHpO.T 


35 




36 


— »— 


37 


no.iHMeTn.n- 




MCT£Kpii.*iaT 


38 


To /Ke 


39 




40 


— )# — 


41 





AHTBCTaTHK 



Ha^TeHH^KapOOKCHSTHvl- 
niipiUHHUfiX/IOpHil 

To we 

H a^TCH H Jl 3TH t 1 n H p H /l H H I ifl X ^] Op H A 
Matj)TeHHJinHpHilMHHH6pOMHJX 

To we 

Ha'tjTeHH^IlHpHiXHHHMHOZlH.a 

Hac|)TeHH.nnHpHiiHHHficy.ib4)aT 
Ha(|)TeHi!.qnnpHjiHH']inM*eTacy.ab^aT 
Ha^TeHii^rtHp.HiimHHfiHHTpaT 
Ka<j)TenH^nHpHiiHHHHnepx^opaT - 

Ha [jjTCHH.TriHpHZlHH'HHUHMeTat^OC^jaT 
HO(j)TeHIKlKap6oKCH3TH.TnHpHAHHHl"lX7IOpHA 

To jKe 

Ha'(t)TeHHj13T)I;inJipHaHHHHXr70pHA 
Ha(j)TeHH.inHpHJlHHHH6pOMH ) a 

To »ie 

Ha^TeHH.inHpHilHHllflfiOilHil 

Ha4>TeHH^nHpHii(HHHHcy^b(j)aT 

HacjiTeHH^nHpHiiHHHHnepx^opaT 

Ha^TeHH^nnpHiiHHWHiiHMeTa^oc^aT 

Ha{J>TeHH^K3p60KCil9-rH^nHpHaHHHHX^OpHA 

HatjjTeHH/inHpuaHHH&epOMHa 
Ha(t>TeH.ii.innpH J QHHHMMeTacy,Tb(f)aT 
Ha^TeHitJimipHiiHHuftnepx.nopaT 
Ha4)TeHK^nHpHiiHHHHAHMeTac|)oc(t)aT 

Ha(j)TeH.H.lKap60KCH9T11.TnHpiaHHHriX.10pHil 

Hatj)TeHn.inHpjijiHHnft6po.MH.a. 

Hat])TeHII.inHpHiItlHHHHOilMil 
H3(j)TeHH.'jnHpiUHHIiflC\Mb(J)aT 

H a d)TeHH.a n h pH iin h h fi ne p xjiop a t 

IIa4>TeKH.in*l]nni|iHHf'lAH MeTa(|)OC(f)aT 
Ha4)TeHHJIKap60KCH3T3I.inHpi1ZIHHHHX/IOpriA 

Ha^TenH.mHpiiAHHHMGpo.Miia 
Hatj)Tenn,nniipiuHH.HMMeTacy.?b[})2T 
HadjTeHii^tiHpHiHHHniiepx.nopaT 
Ha(j}TeHH^nHpHAHH»HiiHMeTac|)OccJ)aT 



KoKueHTpa- 
uhh pacT- 
Bopa aHTii- 
craTHKa, % 


P 5 .o* 


0,5 


, 1,2- 10 s 


~ 1 


6,8- 10 7 


2 


7 ( 4-10 7 


2 


6,8- 10 7 


I 


2,1-10* 


4 


. 9,0- 10 7 


2 


5,6-1 0 7 


2 


6,0- 10 7 


3 


'. :i f 8- io 9 


2 


, 6,7- 10 7 


2 


4,9- 10 7 


0,5 


* 1.9- 10' 


1 


. ; 7,4-10 7 


2 


i 8,8* 10 7 


2 


7,0- 10 7 


1 


1,6* 103 


4 


; 1,0- 10 3 


2 


^3,9- 10 7 


2 • 


6,0- 10 7 


2 


1 3,5- 10 7 


1 


6.8- 10 7 


2 


9,7- 10 7 


2 


7,0- 10 7 


2 


8.1 -10 7 


2 


5,5- 10 7 


1 


1.4-10" 


2 


' 1,3- 10 8 


■ 4 


1,4- 10 8 


2 


8.9- 10 7 


2 


9,7- 10 7 


2 


6,2- 10 7 


1 


2,0- 10 s 


2 


1,2- 10* 


2 


9.6. 10 7 


2 


8,0- 10 7 


4 


2,1- 10 7 
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"P H . M ep 5. Hhckh ana.MeT P o.M 58 mm h 

TO^HHOH 2 MM H3 n0.1 H M e T H.TM e T^K D Hvl 3 Ta n 0 

cicS£? m s T w "L cnoc ° 6 °" ° 6 ' a ™°' 

2n+«T D,J • 10 °* npH TeMnepaTvpe 

C H OTHOCHTe-lbHOH 8/I3KH0CTH 65+5% 
n P HMep 42. n 0 ,IH3TH.ieH HH3K0H TTJ, 0T . 

«« o«w,„.«,t p, 3.4 - 10- ..pi Sepf/ype" 



20±3 a C H OTHOCHTejIbHOfl B^a>KHOCTH 6=5+ V. 
HHftfiDOMHaa H3 L iM?«"r Ha * Te HM™H P mH- 

155+5° C b t e„ 71" P n ^Mneparype 

h fssov " Me, ° T ar 245 ksc!cm2 ' °' 140 «S 

JlpHMepb, 44 _53. c HacpreHaTa nn- 

njioTHocTH TaK Ke, Ka.K b npHMepe 42 PeayTb 

'npHMepw 54-62. Co,™ HacpTeHara hh 
pwHHHfr- Menu-am" c votmtJo* b " oS 
mothocth Ta« *e, KSK b npauepe 43. PeST 
Tara npHBeaeHbi b Tafia. 2. *-e 3 y.ib 



Hpii- 
Mep 



rioflHwep 



.CBoacxsa no/iH9THjicH3 npn BHyTpeHHCM BBCjeHHH .n^^. ^J 36 -" 13 2 



AHTHCTaTHK 



44 


fTOrflH3TFMeH 




HH3KOfl 


45 


miOTHOCTH 


To nee 


46 


— » — * 


47 


— » — 


48 




49 




50 




5! 




52 


— »■ — 


53 




54 


rio.1H3T[(/TPH 




DblCOKOfl 


55 


nJIOTHOCTIt 


To >Ke 


56 


— » — 


57 




58 


— » — 


59 


— » — - 


eo 




61" 


— » — . 


62 





Ko/WMeCTBO 
aHTHCTaTH- 

Ka, BBe^eH- 
Horo b no- 

B€C. % 



PS, 
OM 



Ha({)TeHiwnf!pHanHHfi6poMHfl 

Ha4>TeKIMKap60KCH3TH.inHDH- 
AHHr!fix.lOpHJ 

To we 

Ha*TeHH.iniipnaHHHfiHOiiHa 

Ha^-eH::.-int!piunHHHcyyibd>aT 
To w<e 

Hat|)TeKFwniipiuHHHflnepxfio- 
par 

To >i<e 

H 3 1 $ T6H I !/l n H p HjJHII H fw H M eT3 - 

cpoccfja? 
To xte 

Hac{)TeHH.TnHpi-UHHMn6poMiu 

HacpTeHfJ:!Kap50KCH3TH.*imipH- 

anHr[ftx.iop«a 
To ;i<e 

Ha4>TeHi[.inHpfUHHnfl.MeTa- 

cy.ucbaT 
To >Ke ' 

Ha(|)7eHiMnr:piuiiHHftnepx,io- 
paT 

To /Ke 

Ha^reHn^nHpiuimiiHMeTa- 

^occ|)aT 
To we 



n p e a m e t H3o6peTeHn« 

Cnoco6 yMeHbuiemm 3*eK T pn3yeMocTH iep- 
MonjjacTHHHhix nojiHMepo-B nyieM Ha H eceHHH Ha 
jnoBepxHocTb hah Beeae™* 3 M.accy npoH3BM- 
hwx nHp^HHa, OTAimatoutuacx reM, hto c iie- 
,ib I0 yjiyqmeHHH a ht h ! c t a t h h e c k h x cboActb b 
KanecTBe npoH 3 BoziHbix nupiuHHa npHMeHam 
coAep>Kamee ocxaroK Ha^reHOBoft khcjiotu co- 
e^iiHeHHe o6men (JjopMy^w 



a T , 

KZCjCM 2 



K3C/CM 2 



% 



1 

4 
1 

4 

2ft 



5,5- 10 8 



1.9. 10*0 
1,7- 10 9 
■ 8,7. 10 9 
2.0- 10° 
4.1.10* 

1,3- 10 5 
3,0- 1 0 8 

2,0- 10 9 
1,2- 10 s 
2.4. 1 0 9 



1,1 10° 
1,0-10* 

8.7- 10^ 

2.8- 10 s 

7.6- 10 9 
3,0- 10 s 

8,1 -10 9 
1.6- 10 s 
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228 
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230 
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140 
130 

144 
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130 
125 
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600 


122 


580 


138 


640 


130 


610 


U9 


560 


134 


620 


115 


500 


141 


590 


124 


520 


128 


305 



360 
290 

380 
310 

400 
300 

390 
275 
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25 



30 



fRCOOCH.CH^^Jx 

ae R — Hac^TeHHyi (oaraTOK iracbieHOBbix kwc- 
^iot), 

Br " J_,SOr " CH »S0 4 - NO.-CIO - 
(CH,),P0 4 -. 
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